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WHAT IS CLAIMED IS: 

1 1. Branch prediction circuitry comprising: 

2 a bimodal branch history! table comprising a plurality of entries each for storing 

3 a prediction value and accessed by selected bits of a branch address; 

4 a fetch-based branch histlry table comprising a plurality of entries for storing a 

5 prediction value and accessed Jy a pointer generated from selected bits of said branch 

6 address and bits from a histpFy-kegister; and 

7 a selector table con/prisirjg ^plurality of entries each for storing a selection bit 

8 and accessed by a pointlr geneLed^™ selected bits from said branch address and 

9 bits from said history renter, lacl/said\elector bit used for selecting between a 

10 bimodal prediction value a^esled from th\himodal history table and a prediction 

1 1 value accessed from said fetch-based history table. 

1 2. The branch prediction cirduitry of Claim 1 and further comprising circuitry for 

2 updating said bimodal and fetch-based branch history tables operable to : 

3 set a corresponding entry n each of said bimodal and fetch-based branch history 

4 tables when a branch is taken ati branch resolution time; and 

5 set a corresponding entry n each of said bimodal and fetch-based branch history 

6 tables to a second value when a branch is not taken at branch resolution time. 
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3 . The branch prediction circuit! y of Claim 1 and further comprising circuitry for 
updating said selector table operab e to: 

update a selected entry in saii selector table with a first value when a bimodal 
prediction value from said bimodal branch history table correctly represents a 
corresponding branch resolution; iind 

update a selected entry in said selector table with a second value when a 

sakftetch-based branch history table correctly 
ich resolution. 



fetch-based prediction value^ron 
represents the corresponding bra 



4. The branch prediction circjiitry of ClaW 3 wherein said circuitry for updating 
said selector table is further ope able maintain a value in a selected entry in said 
selector table when corresponding values fromWd bimodal and fetch based branch 
history tables both correc^rejle^ent a corresponding branch resolution. 

5 The branch prediction circuitry of Claim 3 wherein said circuitry for updating 



said selector table is further operable to maintain a value in a selected entry in said 
selector table when neither values from said bimodal and fetch-based branch history 
tables correctly represent a corresponding branch resolution. 
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6. The branch predictioi 
said selector table is furthe 
table to a value associated 
from said bimodal and fetch 
a corresponding br; 




circuitry of Claim 3 wherein said circuitry for updating 
operable to set a value in a selected entry in said selector 
with said fetch-based table when corresponding values 
based branch history tables both do not correctly predict 
ion outcome. 



7. The processing 
register and said brarichp 
said shift register by shiftily 
from a selected one of said 
corresponding said selector 



aim 1 wherein said history register comprises a shift 
dictiontircuitry further comprises circuitry for updating 
g in a preselected value in response to a prediction value 
branch history tables as selected in response to a 
bit. 
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8. A processing system comprising: 

a first branch history table comprising a plurality of bimodally accessed entries 
for storing a first set of branch prediction bits; 

second brand] history table comprising a plurality of fetch-based accessed 
entries for storing asfecond set of branch prediction bits; 

selector for sdectihg in response to a selection control bit selected from a set 



of selection control pits 
said first and sea 

a selector table 
bits as a function of 
prediction bits stored 



it from a selected one of said sets of bits accessed from 
istory tables; and 
comprisn\a plurality of entries for storing said a set of selector 
a performance history of said first and second sets of branch 
in said first and second branch history tables. 



9. The processing system of Claim 8 wherein said entries of said selector table are 



2 accessed using fetch^ased accessing. 



fi$$^> 10. The processing system of Claim 8 wherein said each said entry in said tables 



comprises a Pbit counter. 



1 1 1 The processing system of Claim 8 wherein said first and second branch history 

2 tables and s&id Vector table form a portion of a branch execution unit. 



1 1 2. The pfdCess^ng sy&em of Claim 1 1 wherein said branch execution unit forms a 

2 part of a microprocessor. 



-36- 



AT9-98-544 



PATENT 



1 13. Th e/ piWssing system of Claim 1 2 and further comprising memory coupled to 

2 said mictoprt 
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14. A method of performing branch predictions in a processing system including a 
bimodal branch histori table, a fetch-based branch history table and a selector table, 
the method comprising the substeps of: 

accessing the bi/nodal branch history table to retrieve a first branch prediction 

bit; 

accessing the t/etch-based branch history table to retrieve a second branch 
prediction bit; 



selecting 



^een 



retrieved from thj selec 
updating tWe sel 



: first and second branch prediction bits in response to a bit 
r table; and 



bctcV table as a function of actual branch resolution. 



:meth 



A of ClaimV wherein said step of updating the selector table 



15. Tl 

compriseVtKef substeps of: 

determining if the first b\anch prediction bit correctly predicts the branch 

resolution dutcome; 

upda/ing the corresponding entry in the selector table to a first logic value when 
the first p/ediction bit correctly represents the branch resolution outcome; 

determining if the second branch prediction bit correctly predicts the branch 

resolution outcome; and 

updating the corresponding entry in the selector table to a second logic value 
when tie second branch prediction bit correctly represents the branch resolution 
outcome. 
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1 1 6. The method of Claim 1 5 andiurther comprising the steps of: 

2 determining if both the first/and second branch history bits correctly predict the 

3 branch resolution outcome; 

4 maintaining the current vaiue in the corresponding selector table entry when 

5 both the first and second brancjl prediction bits correctly predict the branch resolution 

6 outcome; 

7 determining if both the^irst and second branch prediction bits incorrectly 

8 predict the branch resolution outcome; and 

9 maintaining the cumihtTalue\n the corresponding selector table entry when 

1 0 both the first and second branch history bits incorrectly predict the branch history 

1 1 outcome. 



12 1 7 . The methdd of Cfaim 1 5 and Wher comprising the steps of : 

1 3 determining\aMther both the first and second branch prediction bits correctly 

14 predict the branch resolution outcome\ 

1 5 maintaining the current value in m>e corresponding selector table entry when 

1 6 both the first and second branch predictionbits correctly predict the branch resolution 

17 outcome; and 

1 g updating the/ current selector table entry to a logic value associated with the 

1 9 fetch-based branch history table when neither the first nor second branch prediction 

20 bits correctly predicts the branch resolution outcome. 
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1 8. The method of Claim 14 wherein said step of accessing the fetch-based branch 
history table comprises the substep of generating an address from at least some bits of 
a branching instruction and bits retrieved from a history register. 



; method of Clam 18 wherein the history register comprises a shift register. 



2 
3 



20. The method of Claim 1 9 wherein said method further comprises the steps of 
updati lg the shift register by shifting-in the prediction bit selected by said step of 
select ng. 
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